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You ﬁdgy find the following formulae useful.

N
\ A I
\\ =A—d =l Fnet=ma P=£‘
N\ At At -4
\ .
. AE =mghAh E =-—-my W =Fd P=z‘—
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You are advised {o spend 60 minutes answering the questibns in this booklet.

QUESTION ONE: PARACHUTING

A parachutist of mass 75 kg jumps from a plane at a
height of 4 000 m above sea level.

(a) The_ parachutist falls through a distance of 2400 m For copyright
during the first 60 seconds. Calculate the average reasons. this imaae
speed of the parachutist during this time. ’ g
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S I reproduced here.
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(b) Explain the vertical motion of the parachutist
just after she jumps out of the plane (before the
parachute opens).
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After the 60 seconds, the parachutist pulls the cord and
opens her parachute.

o
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Explain how the parachute reduces the speed of the
parachutist when it is just opened.

In your answer you should consider:

° how the.motion of the parachutist changes when the
parachute is opened

For copyright
reasons, this image
has not been
reproduced here.

° the effect of the size of the parachute on the motion ntipe vy wallpaper-free.euwal lpapers!

° the effect of the parachute on the net vertical force. parachute/parachutc001_1400x1050.jpg
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QUESTION TWO: RUNNING

A

Section X

S ectiqn Y

Aboy runs along a track, as shown above.
During section X, he runs with a constant speed of 2 m s~ for 15 seconds.

During section Y, he runs with a constant acceleration of 0.2 m s,

Ve

-

e
(a) Calculate the net force acting on the boy (mass 60 kg) during secti%
Give an appropriate unit with your answer. e
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. / — _____uni

' e
(b)  The boy runs 12.5 m during section Y in 5 seconds.

Calculate the power required by the boy to produce the constant acceleration of 0.2 m s®in
5 seconds during section Y.

“Give an appropriate unit with your answer. Va4
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(i)

Calculate the speed-ofthe boy as he reaches the end of section ¥.
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Use this.and the other information provided in the question to complete the speed/‘time
graph below.

On your graph, you should:

° label the speed values on the vertical axis

° draw a line on the graph to show the speeds for section X and section Y.
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If you need

fo redraw this

graph, use the
grid on page 12.
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QUESTION THREE: ROPE CLIMBING

A girl of mass 60 kg uses 5100 J of energy when she climbs a vertical rope.

(a) Calculate the maximum height it would be possible for the glrl to reach.
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QUESTION FOUR: FOOTBALL BOOTS : ASSESSOR'S

USE ONLY

Boot without studs. Boot with studs.

A student of mass 40 kg uses the football boots shown above.
ONE boot without studs has a surface area of 165 cm? (0.0165 m?) in comntact with the ground.
ONE boot with six studs has a surface area of only 6 cm? (0.0006 m?) in contact with the ground.

(@) Calculate the pressure exerted if the student stands on ONE foot on a hard surface, for the
boot without studs AND for the boot with studs,

Give an approprlate unit W ers. \\.__\\
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(b) Discuss the advantage gained by the student when running on a soft grass football field ASSESSOR's
while wearing the boots with studs compared to wearing boots of the same size without
studs. |

In your answer you should:

° compare the pressure exerted on the ground by the boot with the studs AND the boot
without studs

° ‘explain the relationship between surface area and pressure exerted

° explain how the difference in pressures would help the student run on a softer surface
like grass.
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If you need to redraw the graph from Question Two (c), draw it on the grid below. Make sure it is
clear which graph you want marked.
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